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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display 
characteristics by preventing reflection on a shielding 
film surface formed on an element substrate of an 
active matrix type panel. 
SOLUTION: Picture element electrodes 230 
electrically separated from each picture element, TFT 
200, and a shielding film 300 are provided on a 
substrate 100. The shielding film 300 is at least 
arranged with the gap of picture element electrodes 
230 to come in succession, and the surface is 
exposed via interlayer insulating film 221 in the gap of 
the picture element electrodes 230. The shielding film 
300 is composed of a conductive material such as 
metals and an insulating medium film 320 absorbing 
visible light formed thereon. Visible light made 
incident from the space of the picture element 
electrodes 230 is absorbed by the medium film 320, 
which prevents light from reflecting on the electrode 
layer 310. 




203 



^OZ 2j06 WC 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



ma^s^mr (jp) (12) ^ ^ # it ^ ^a) 

#^^11-95687 

(43)^18 B ¥f£ll¥(1999)4^9B 



(BDlntCl.'^ 






F I 






GO 9 F 


9/30 


349 


G 0 9 F 


9/30 3 4 9 C 




GO 2 B 


5/00 




GO 2B 


5/00 B 




GO 2F 


1/1335 




G 0 2 F 


1/1335 






1/136 


5 0 0 




1/136 5 0 0 




HO 1 L 


29/786 




H 0 1 L 29/78 6 1 9 B 












m:^m(Dm2 fd 


11 K) 




i|$M:sF9 - 273456 




000153878 














(22)rti«0 




5^^9^(1997) 9 ;g 20 H 














(72) ^mm 




































(72)5§ig^ 




































(72)3e§g« 































(54) [stmoj^m: 



(57) [S^^] 

^titzmmmm 2 sot. TFT2oofc. jS^m 3 0 
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1 

iulBfpr^i^lKId:. qJ^S^Srii&iKLs A^offei^^JI^T-^^^ 

-^j-^-yKa. y^yy ■■ hf/^yrWi^ntz^mmmm 

[ ItrTiiff 10] 6 ~ 9 iz l ^ r „ r1j le^&lt g i± 



(2) 

2 

[If 1 1 ] mim. 6 ~ 9 ^3iDt^T^ mJlBilfe^^li 
[if ;}<JI 1 2 ] 1-11 ^C:teV^T> flulBlffl^^ 

[0 0 0 1 ] 
[0 0 0 2] 

TFT (»Mb^>v;^^) §ffll>;^cTFT-LC 
[0 0 0 3] CRi:iZiXt>^y^yhy=^xyV'-{tL 

[0 0 0 4] L^^b?^^*^?>mB^B^^^;UC9::^M^b • i^m^ffl 

:^yiy^{t^mtiiti)'j^^^x&^. mn^\^±izx 
[0 0 0 5] mmm(Dmu^^\^±.'rhtz^\z, m^m 

7. (BM) ^TFTS^ic{Mt::l&tt5«ii. l^^^^^^BM 
• TFT^ig^^^S^^nTV^^o 7C^fqlS1S(3 T^f- 

Ac^i^)|flP*;OHgTLTV^^o ffa:^. TFTStS^i:/^ 

X^ lo 

[ 0 0 0 6 ] mi 0i3Se*c7)BM TFT^grsc^j 
TFTSIScO«i;t^^ro [310 (A) iiTFT^^ScO 
KfrlliaT'S)^. aiO (B) iiTFTSISa)iE®EIT'^ 

5c -So *fe*t^®^^-r^sisi±i'ii[ffl,^@^:^wsih^:^ 
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3 

(TFT) 2tm^^nX^^ho TFT2(i. ^ 

[0 0 0 7] ^4 hmmbt'j-7.mm3. Hb-r^* 

y^ y^vhu^;^ (BM) izm^sz^n. y^y^ 
vh 'j ^;^ 1 2^s.-:>xm3(Dmmmmmi stw^^^^ 
tix^^^o mmmmi 4i^m2. m3com?smmmi 

1. I 3lZBm^tirz^>9 ^ hyt-^-)]y^^LX. TF 
[0 0 0 8] nil 0 (B) i^z^s-rxol::. y^^y^v h 

T F T 2 CD m^mm ^ a ^ o ^ n r c ^ § o s 
^) ^7s 1 2'^^mn^<D-'n(DmM^zmv^^m^ 

U ^ ^9fX ffiffiJ^S JfM U T V ^ ^ o 
[0 0 0 9] Sfc. h U 1 2(^^-1' 

V 'J 1 2m{iL^m'^-r ^z. ^ 

[0 0 1 0] y ^^-x^ h 1 2c;:)«^ 

ii. ^^mx^'^t^^iznL-xm^^i^^L. t^^mm^ 
{.xm^r^^mm. ^uL.^^-9ymxmm.^tix\^ 

[0011] 

1 0 (A) \z^^rx.o\z^ mnnui A(DmTSi2 ia>6 

yes 0A5AWt-5i:> $5En3 1 T-^xi-J;^ 

^ o 

[0 0 12] ^fz. Rmw5\Lnm,hLx. ^^^^ 

X }^^ffi LXi> i> ty. y =j "7 -V'}'7 7. X cos^^w ^ 
izt^-'-rztitx^x'^^^<Ai^o 
[0 ("1 1 3] ^tz. mmm^ii ^cDT^tt^^jmsio!^ 



4 

m^izitn^. H u y^^(^rzisbSkm.(D/^-^^ ^ 
ji^t^-^mnx I'^oo 

[0014] mmi^m^^y ^ j^^xMTz. tx^^—y^ 
^ '^jvtinmx^^tiK j^noD^&corzisby ^ j}y9(Dm 
t^^izitmAt'^h^o m^i^^-'J^ ^ HT$)titio. 5 

\zm^r^^h\t.mmx&^o 
[0 0 15] mmmxm3(Dmmmmmi aff^^Lta 

10 ^UXm':^tz':f^^:7^^V')^7.l2±(D^M2 2 

tz^^-^^ ^7 )it^^^^^h. i7 V h U ^7 1 2 

XV.^Oo M^mX(Dtm-X\^. 0. 5/^mi^:J.Tt7)/'^- 
5^ ^ ^ ^ 5 ;,^^RSc7)^*^^ii 1 / 1 0 75- 1 / 1 

0 om^m^hUho m.'Dxmmi^'m^m\:.^ri^\^}:^s^ 

m Xh'^^'^^\z\tWLmo:)^^mt^^'^t^:zt.\ztji 

^ o 

[0 0 16] *:^0^cZ)gWii> t)£*cDBM • ;r> • TF 
l%m*;ffi^bT. TFT^(7)tfei&^?^[5]-StSt3BJ55c 
[0 0 1 7] ^C::^^aS<^B&^ii. y^^y^^h'j^;^ 

[0 0 18] 

\zi?rm^titzmm.cr)mmmM}z. ^mnmm\zmm.^ti 
tzmmm^-h. mtmmmMx.^i)Tm\zmm.^ti. m 
mmmmmo:) mf^ ^mo m^m t t^m-mR± iz mit ^ 
nrzmmmi^^m^tzm^-^^w:x&-DX. mmm^m 
it. mmmt. mmmm±izMm^tiTz^rsmt^^ 

[0 0 19] mt>. :^^m\t. V^CDBM • • TF 

< tij imm^-fx^^^o .rcD^j5£ti<^ mmmmcom 
nw^xmLtz^t^m^m^mx^^-r^ zt^m± 

[ 0 0 2 0] :^^mmzi^^^^rsm%(Dm(Dmmt. 

yt r^i^ mm tmz. ^mi^ffm^tz ^ m 
um^'p^^ : immirtztcT-jx^^-^^^o zczmmz:^ 

I'-C. ^±^\mmX(J^:^iO^%i^^K±X§ hp-:iZ. 'mH: 

mojm^m<zmmmmfi^(Dm^fm±x^ ho 
£G [0 0 2 1 ] w^^z. if^mnu?h^^^m^mM^(j:)m]^ 
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5 

[0 0 2 2] 

[0 0 2 3] ^1 \±if.mmrM(Dmm^n(Dm.^m<^m 
m^titcmmmm 230^. mmmm 230 izm^^n 

T^rfgib^^ 2 0 05b5Jfi^^nTl>^o iS^«M2 3 0 ^ 
I^Sj^^ 2 0 0(i^P^^J^SM2 2 0. 22l\Z.^':>XAi 

[0 0 2 4] mmmm 230 ht^mm^ 200 (t^p^©^ 
F^*Mt^^2 0 o±ti. mit^^ootm^-yhfix^.^ho 

iE^M3 0 0(i:. {i^^< ^^lJ^Sfil2 3 Oc7jP^:F^^S 

?g*M3 0 0 liigiij;^^ 2 0 o^c?g^^n^®^ 

!^2 0 3. 2 1 H::f&-:?TEa^nTV^^o 
[0 0 2 5] M^M3 0 Oii. ^S^(^^mttH3l^T'7^c 

^mmm'^ 1 0^. ^©^ffi^if^^n/i^^r^^^Ma 2 

[0 0 2 6] mMM^^ 1 OoDHfiiSria^f ^Cl^t^cto 

t^i&i^^ 2 0 o^cig*^^n^e-^?a2 03. 211 

M^ffi^^b. 7!)^o^mt4«:*t-§T i. Cr. Al. 
[0 0 2 7] ^a«^E4T-«IS]13 1 O^^jESbT"^^^ ^ 

r^^&M3 2 oi::ct^Tiij^s®.2 3 ^mm^t^hx^x. 
tL^^m.mm.-^nhCD'^is mmm'^ 1 0T*^:6^M.t^t- 

[0 0 2 8 ] 4^P^%«g3 2 OT'pmj^^Eia^^i^^fe 
4^r^^feM3 2 Oii{J^/c^< ^tj. mtSXii^S^Jti^ 

[0 0 2 9] 

[ 0 0 3 0 ] [mmm 1 ] *^^J-eii. *#gp^&i2 

[ 0 0 3 1 ] ^M7ttI:=rtLTS0B^^:i20aSS±t:(i. 
mmT- :r:LXT¥T 2 0 Ot^^W'M^n. T F T 2 0 0 



(4) 

6 

{tmmmm2 3 ot^m^^tirA^^o TFT2ooi:i] 

;^«a2 3 0(i;iP^^e^.lSi2 2 0. 2 2 lt3,J:D±TP^ 

T-m^^i^SS^nc^oo iiP^lfef^Mi 1 o±t::ii. 

3 0 o^^^ffM^nTV'^o l2l2tc^^1-ct:-5^::^ m^ms 

0 oitmmm^2 3 ocz)Tiit7)*g^tK2 2 o±T-fe-:5 

La*«li2 3 Ooop^P^§:{i^^cC< h*ja^i:^t3iag 

^nTv>^o m^ms 0 o^ij: si^s@2 3 ocDm 
rst^^xmT^^t^T F T 2 0 0 izmM^ri^(D^m± 

[0 0 3 2] .*:5feSEfi?'Ji7JM>tM 3 0 0 ii^^Jl 3 1 0 

-5*p^i^j«3 2 0X'U^o :$:mmmx'{t^m^m4: o 2 

^^fe^nA^afJ3i^t*4T'ffM^^o WT. 03. gI4^ 

^) ^x<D±mmx^^o m3{tm^(0BA-A' t-^uo 
[0 0 3 3] m^m^m^^L. mmizm^xmrnt^^^ 

^ fe.^llSE{^JT-{i. T F T 2 0 0 S^^^B^i/ U =? >T-|f 

i^jg » X. f# ^ *> CD ^ iij;^ t- ^ o 

[0 0 3 4] ^Ifil 0 0±t3. r^XvCVD'^U<ii 
iSJECVDiSt^Tl^^Si^U 3>M§:4 0 - 1 0 0 nm 
C7)JS^(Z. C^T-ii^T-fvXvC VD(rT 5 5 nmCO/S^ 

[0 0 3 5] ^J?!^fb>'U=i>M^S^^^::^^'$^--:^'^ 

LT. Li]^a5<7)TFT 2 0 0 CDrSiiil 2 0 1. TFT 2 

;^;u§ii:t*oilj^TFT 2 0 0 -^'Igi&lHlSSfZ^ T F T6Df£ 

[0 0 3 6] rSttil 2 0 1 ^mo^^ h*fe^SM2 

0 2^bT. :/^XvC VDStZT/P^ 1 2 0 nmCT)^ 
{bii:SSiS:JfM1"<). ^^i^^S^l 0 O^S^Sffi^t^Jfl; 

[ 0 0 3 7 ] viVC. h^6;ri5M2 0 2±il. ^r^' h« 

^ffr^.5)ct-§o ^mfficX'v'J =f>MOfltiL:. Al. Ta. 
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[0 0 3 8] -Y7r> h'-t^>^2;tCT. 

^cI2 0 3 &v;^^t::bT>. ili^T F T 2 0 0 (T^rS^fi/Kc 
> K-:/-r^o rStt^2 0 1 (lV->;fS^2 0 5. 
h'U^>^^2 0 6. ^-V^;UffM^JsE2 0 72b^ea^ 

tf'^^^i^*jSB^^6^(^ffM^n^c ?^:tCTFT2 0 0 

FT(Z)f£+tliM^n>$: K-yUT^ pSitD V-^^^.t^K 

m^bt* -5 i: [!0B#(::. H - > ^^tc J: T^I^ L T^r rSt*. 

[0 0 3 9] mz^ ^ 1 (DMf^mm. 2 o 8 ^s?Mt- 

i!ft:J^.^M^J5tflIb. i^^LT. ff^ 8 0 0 nma)^ft: 

m\umm^^mt^. ^ut, ;iF^*e^M2 0 8(3v 

[0 0 4 0] ^^>M/7';^^^^ASg/5^5^: 
^5lT'?^cC^«jiM$:J5£M-r^o 1 0 0 

nm^b. T-A'^-^AM^ff ^ti3 0 0 nm^-r^o 
^tZ;a^M$r.^^5^--^'^bT V-;^«^S2 1 K V- 
XE^2 1 2. Fl/-i'>aM2 1 3 ^r^tl^n^^t- 

V">^s®2 1 \ \±^j—7.m%2 1 t^egt^ff; 

^^n. ffi^2 1 2;b^et2ffiL7"c«^tic^^n^o ^rc. 
MIiZ2|gi!j[H]g§C::*?v>Tiin^^-^;uSiT F T ^ p5^-v^^ 

[0 0 4 1 ] W.±c7)x|MC::J:t). Sl^T F Tib^ctt>'/?liy 
SSKjESSSIgsfe-r^CMOS-TFT^b^^JSJc'r^o l®^ 

V h u ^^tii5i^T. y-r MB*S2 0 4 ^v-;^ia*a2 

1 2:^)^^^5l&^F^a5^)Sfr<?j^^^J^^7^^, 
T'(iTFT 2 0 0 $:rf^:^Mi:Lr^:^)^h ^yy^y-r 

[0 0 4 2] mz. wm-^ V u/^.xtzjgj^Ms o o^^ri 

0tc-r^o 135 $r/3^.^Tig,y6M3 0 0CD^^t^X^i5:Sfteg-r 

[0 0 4 3] ftrE?i5 (A) iIn''xt-i:-5(;. il];4^=TFT 

2 0 0 $.1^ 2 co^RI]5.g?.fM 2 2 0 &tf:i5>:1- i.o " ^ 

mmmi% 2 2 o Lxff ? 1 ^znKZv' y 'J Ji-m 
[ 0 0 4 4 ] mr^m-mz 2 otofmi^ii^m^^iag^^A- 



(5) 

M^PMt bT. P S G, Si 02*®^fbii*lR^^M 

[0 0 4 5] mz. m^m 3 0 0 (Dmmm 3 1 0 ^mit 

•ti>^9> (T i) M3 0 1 :?'?£fCTJ?^ 2 0 

0 nmirj5S;M-r.5o ^3'>M3 0 l©ffe{C^«JK3 0 1 
®;W*4i: LTf±, Ti. Ta, Al. Cr. Mo^CD^ 
«m> T i/A l -^^gM. MoTa^ffl-&^$:ffl^,^5 

[0 0 4 6] mz. -f-}^>m3 0 i±{c. ^m<^m3 2 

0 fc^j:5MfeWlgSM3 0 2^. ^mmmx-li. 7.\d:y=i 

5 /imODiP^t^^^P Ls ilfb^-B-So Hfe^/IiMS 0 2 
^ ® TPSiiy-. f > 3 - b ?iC T±9— {C ^^^T- # 5 /P 

[ 0 0 4 7] rjii^m&mmm 302 c^;(rmi^7t^ u ^ ^ k 
[ 0 0 4 8 ] ^Lx. m&mmms 0 2±{z^^i^-~ 

y^'~t^fzi^(D]^'J7. V^y^ ^ 3 0 3 ^BmT^o (EI 
5 (A) ) 

[ 0 0 4 9 ] 05 (B) ^z?^t-J:ot's ClcDbi/* 

7. h-^.x^ 3 0 3 ^m^^x. ^^y'f-y^/izx^m&m^ 

IM3 0 2 ^^:^>M3 0 1 y-rSo 
M&MraSg3 0 2 & 02:^'';<^-CF4 :±r:7.$: 1- 1 0%rg 

40 ^LAc:ll^y^>y:^^'^^::ct 0. ji^v^^:- i^'-r^o 

^^>Si3 0 1 ^J^-^^l'^r^o 5^^^M3 0 ICDJi^y 

^ > y tf ;^ ^ t fioi >v ^ > Tmo:)mm xt^:^m 

00 ^t;)fci^):i^3l^Ef?'JT'{iC I2/BC I3/S i C I4 

[ 0 0 5 0 ] Y^^^ i > -^/T^^?? L ^ >M 3 0 

1 0 2 /.'^-^n^'ti. ,igyLP.3 o o ^^ftK 

^ ^^m^sl/f 3 1 0 .r4^FU]MI3 2 0 M^g^^T 5o ^ 
> ■'^m:J-^. L >• 7 h '-.-^ :V 3 0 3 ^ffjgtl- 5 a Z. 6Dtt 
50 ?J:(7j[lj.^g{5oO±Hm:6^E3 6 tC^g^r^o m6(Ci,U^T. 
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[0 0 5 1 ] [3 5 (B) T*iijg.*:SI3 0 Oit^m^tlX 

mmmz 5 o<ho=j>i7/7 hs^^^^.<rs^m2 0 1 
mm 3 1 0 (Dm{iL^m'^'t ^tzAiz . m^m3 0 o(is 

[0 0 5 2] mmms 1 ocDm^u^gg^^T^^iitiJ:^ 

T. ^-f hSi^2 0 4 v-;^E*a2 1 2C0miiL0D'^m 

tK mmmmcommzy ^ - r; ^-t^^ttm^ix 
[0 0 5 3] m^ms 0 o^^^Ltz^. m 1 ^c^-rj: 

JP^ 1 . 5>am^D:KU Y ^ h-M^;^b->u- hrStZ 
Tff^r^o /iP^*6^tM2 2 T/f cZ)[H]e]$: 

[0 0 5 4] mpsmmm 2 2 m h- u -f ^ tcis 213 c:: 

:^mmmXit. IT0M<&1 2 0 nmtl.Xy^^y^^* 

[0 0 5 5] m2 izfr-Tx o iz. ^mmmm 2 3 0 iiy 
^nri^^o *^f5fjT'iiij^mt"52 3 o©miH2:)^ig>fe 

M3 0 0^a7^^^«jigh-r^3o cc7j^g;gi::j:0. iE^M 

3 0 0(Dmmm3 1 0 tmmmm2 3 0 cb^^^rqimsh 
mmxrji^^m'^m3 2 0 c^^fi!i^g?^M2 2 1 

z.(Dmm^m{t^^mff^mm\^izB}&^n^tzi^. mn 

[0 0 5 6] :^mmmx'{^. m^m3 0 ocz;)r^^n{Pfi m 
mmm2 3 oipji) i.zm&mmxrji^^'\imm3 2 o^as 
(t/ifci^. mmmm2 3 o{PW^e)7v.t^Lfc^7:)^4^p^^gi 
3 2 otiDSiR^n§c73T\ m#/i3 1 o-e^^^rtsM^TO 

[0 0 5 7] miz. mmm 3 1 0 tmrnmrn 2 3 0 ii. 
mmfmxrji:^^^rsv^m3 2 0 tm\mmm2 2 1 cz) 2 

/lco-^gftMi::^-:^T^P^^gi^nri-.^o m-X IM^J 

mmm 3 1 0 tmmmm 230 fniv. 

[ 0 0 5 8 ] ^rz-^nmmx'ii. x^mm^^^^n^iz- 
i^xm.mLtzf)\ mmmi^^^^~~n i-Lx^Bii^o i^m 
mxt. ^\i\mm3 2 o^m:irz^ytm3 0 o&iS(t-5 
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ci:T-> mmmm (i^mmm) i^j^^^X'^t^^m-r^zt 

[ 0 0 5 9 ] [^i^'j 2 ] ^mmmitmmm 1 o-jm^ 
m:CD^m^mo:)mmx&^. ^rsmmzmmi^ML 
x-^^mi^Mo:>:^^i^M^^itm«mzn^irj:4^^^n^> 

^m^^xmmr^o 

[0 0 d 0] 9u'rmmmixmm\^rzJzmizvt'ox. a 
ffii 0 o±(iiii^TFT2 0 0. m2comrsmmm2 2 

0 o<Dmmm4 1 o^«j^-r^5^^»^4 0 1 s:2 0 0 

n in cT^ff ^ ;^ ^ ^ T JSJcJ^f ^ o 
[0 0 6 1 ]^^^::. ft^PEg^M4 2 0$:«J5Sct-^P INJg 

^^fin5i(;^#B^H> 'J=3>aM402$:30'-50nm 
^::T-(i. 3 0 nmCom^^Z,B&r^o mzmi^^L < 
i^nmmizn^tji^^iimiy U=3>M403$:1-2/^ 

^^/^p5it/:)^^B^BS> U =r>'M4 04$:3 0-'100n 

20 mcom^i^z^ z:iX{t3 onmcDm^iz^m-r^o 

[0 0 6 2 ] tjifs. V U =3 >7:)5^SW^CMt4^c^tt 

D ymoiipm^m^"^ 5 x 1 0 le^ 1 x 1 0 

(D^^iz Ltzt^m^i^o o cnii^^B^sHi/ U n Xi^M 
ii :7 X ;i/ ^ ipfu:!^^ > K ^ yoD^^lz >i;^r U {u 

mm^rtixi^^o ^(Dtzi^. umx^oiz^m^mm 
^izr^zht^x^^o z(Dm-^\z^mmt^mM^tix 
^nm.mzm^u^mx'&^}i ltv^^o 

[ 0 0 6 3] ^UT. pSv'J=3>M4 0 4±tiy1$^- 
:::>yT^7:r<i^t^U v;^ hv;^^ 4 0 5$:ffMr§o U 
>'7. h x';:^^ 4 0 5®/-^^ — >ii|ISS<^y 1 (D-^T. "730 

3 i:f5]l:L~roo 

[0 0 6 4] mz, El? (B) fi^'rJ:^t3M4 0 1- 

4 0 4^^^^-->^y-r5o i-Urt>^4 0 2-^4 0 4 
CD^ ^ ^ ^^(i O 2 tr;^ C F 4:tr7. 1 - 1 0 %?g#r 
Ltc^i^ y.tr;^ i:: j; ^ K ^ -f oi ^>5^>^^§:ffii » 

^fajm, C I2/BC I3/S i C l4c7:jJt^3^.?e^;b';^ 

[0 0 6 5] -x>y^^^T-a^L7cf"^>M4 0 1 T^^iE 
M^c4 0 0 ^«^t-^.«mi4 1 0T*^»9. ^i^L7c> 
U >flI4 0 2-4 0 4 7!)^4^ramiI4 2 Oc7)n;i4 2 
1. 1/1422. pri42 3r',r:.^o 

[ 0 0 6 6 ] ;*^i^Mt^r;:'(i, nri 4 2 u pil 4 2 3 ^£ 
#B^,M > 'J =^ . r-isrA L A- f^-^gii >^ I ) =3 > mx ^ 
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[0 0 6 7] ^n^i'^^i/^T*. U >*;^l h-X ^ 4 0 5 

[0 0 6 8] iE:)tJ}|| 400 (i^K 122(7)300 tl.^i^:^ 
r^o :$:^i^^y(^®:)tM4 0 OTMi. L®^S|a5 2 5 0(Z) 
Pff^/)^6c7)At^U7^cqr^a^{i:*F^i^M4 2 0(7)1)14 2 

2 tl^a^T0SiR^n^7"c<!s^. 5^$^^ T*7:^S«:t^/i4 1 0 

T'*2bs^t^^n5c^&E6ih■r•#^o ^^^1112 2 2ii 

fit}SffiJaT'g)^t7)T% 4^PtmM4 2 o±co^3cD;ir^$e 
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CLAIMS 



[Claim(s)] 

[Claim l] Two or more pixel electrodes 
electrically separated for every pixel. The 
active element connected to each 
aforementioned pixel electrode, and the 
pixel field where it was formed in the 
lower layer and the wrap shading film 
was formed on the same substrate at 
least in the crevice between the 
aforementioned pixel electrodes rather 
than the aforementioned pixel electrode. 
It is the display equipped with the above 
and IS characterized by for the 
aforementioned shading film having an 
electrode layer and the interlayer formed 
on this electrode layer, and the 
aforementioned intermediate-product 
film having at least one layer of 
optical absorption layers which absorb 
the light. 

[Claim 2l It is the display characterized 
by the aforementioned optical absorption 
layer being a genuineness amorphous 
silicon film genuineness or substantially 
in a claim 1. 

[Claim 3] It is the display characterized 
by the aforementioned optical-absorption 
layer being a genuineness amorphous 
silicon germanium film genuineness or 
substantially in a claim 1. 
[Claim 4] Two or more pixel electrodes 
electrically separated for every pixel. The 
pixel field where it was formed in the 



lower layer rather than the active 
element connected to each 
aforementioned pixel electrode, and the 
aforementioned pixel electrode, and the 
shading film which covers the crevice 
between the aforementioned pixel 
electrodes was formed on the same 
substrate. It is the display equipped with 
the above and is characterized by having 
at least one layer of insulating 
optical-absorption layers which the 
aforementioned shading film has an 
electrode layer and the interlayer formed 
on this electrode layer, and the 
aforementioned intermediate-product 
film absorbs the light, and become by the 
insulating material. 

[Claim 5] The aforementioned insulating 
optical-absorption layer is display 
characterized by being the organic resin 
film with which a pigment, carbon, or 
graphite was distributed in the claim 4. 
[Claim 6l Two or more pixel electrodes 
electrically separated for every pixel. The 
pixel field which has the active element 
connected to each aforementioned pixel 
electrode, and the shading film which is 
formed in a lower layer and covers the 
crevice between the aforementioned pixel 
electrodes rather than the 
aforementioned pixel electrode. It is the 
display equipped with the above and is 
characterized by for the aforementioned 
shading film having an electrode layer 
and the intermediate-product film formed 
on this electrode layer, and the 
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aforementioned intermediate-product 
film having at least the 
optical -absorption layer which absorbs 
the light, and every one layer each of 
insulating layers which become by the 
insulating material. 

[Claim 7] It is the display characterized 
by the aforementioned optical-absorption 
layer being a genuineness amorphous 
silicon film genuineness or substantially 
in a claim 6. 

[Claim 8] It is the display characterized 
by the aforementioned optical-absorption 
layer being a genuineness amorphous 
silicon germanium film genuineness or 
substantially in a claim 6. 
[Claim 9] The aforementioned 
optical-absorption layer is display 
characterized by being the organic resin 
film with which a pigment, carbon, or 
graphite was distributed in the claim 6. 
[Claim 10] It is the display characterized 
by being the oxide layer to which the 
aforementioned insulating layer oxidized 
the aforementioned metal layer in claims 
6-9. 

[Claim 11] It is the display characterized 
by being the insulator layer in which the 
aforementioned insulating layer was 
formed by the depositing method in 
claims 6-9. 

[Claim 12] It is the display characterized 
by forming the aforementioned 
intermediate-product film only on the 
aforementioned electrode layer in the 



aforementioned pixel field in claims 1*11. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to display, 
such as a liquid crystal display equipped 
with two or more pixel electrodes. 
[0002] 

[Description of the Prior Art] In the 
information system, an electrical signal 
(picture signal) is changed into a 
lightwave signal, and flat displays, such 
as a liquid crystal panel which displays, 
attract attention. TFT-LCD (liquid 
crystal display) which used TFT (TFT) is 
widely known for the liquid crystal panel. 
[0003] The liquid crystal panel attracts 
attention as a flat display which replaces 
CRT, enlargement more than 20 type and 
highly minute ization beyond SXGA 
si^ecification are advanced, and its 
attention is paid as a next generation 
HDTV display, on the other hand, a liquid 
crystal panel - thin - taking advantage of 
the feature of being light, it is widely 
used also as a display of carried type 
information machines and equipment 
[0004] However, if enlargement and 
highly minute ization of a liquid crystal 
panel are advanced, a numerical aperture 
will become small, and a screen will 
become dark. For example, if the 
luminosity of a penetrated type liquid 
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crystal panel has the the same brightness 
of a back light, it will be decided by liquid 
crystal material, the polarizing plate, the 
permeability of a light filter, the 
permeability of a pixel electrode, and the 
numerical aperture. In order to make a 
liquid crystal panel bright, it is required 
to raise an optical utilization factor by 
improvement in the permeability of the 
above-mentioned member and high 
numerical aperture-ization. Displays of a 
dc-battery drive, such as carried type 
information machines and equipment, 
also need to save the power, by 
improvement in a numerical aperture, 
the utilization factor of a back light 
increases and a raise in brightness and 
power-saving of a display can realize 
them simultaneously. 
[0005] In order to improve the numerical 
aperture of the pixel section, the 
structure of preparing the black matrix 
(BM) for shading the leakage light from 
other than an effective field in a TFT 
substrate side, and the so-called BM, 
so-called ON, and TFT structure are 
proposed. About 10 micromett^rs of lap 
fields with a pixel electrode are needed at 
a black matrix for an opposite substrate 
from several micrometers at black matrix 
****** for the lamination precision of a 
substrate. The numerical aperture is 
falling for this lap field. On the other 
hand, if a black matrix is prepared in a 
TFT substrate, since the process 
telerance of a black matrix is higher than 



substrate lamination, the lap portion 
with a pixel electrode becomes narrow to 
a design rule grade, and it can improve a 
numerical aperture. 
[0006] The composition of the TFT 
substrate of the conventional BM, ON, 
and TFT structure is shown in drawing 

10 . Drawling 10 (A) is the cross section of 
a TFT substrate, and drawing 10 (B) is 
the front view of a TFT substrate. On the 
substrate 1 which has an insulating front 
face, TFT (TFT) 2 is formed for every 
pixel. TFT2 has the barrier layer 3 which 
constitutes a channel formation field, a 
source field, and a drain field, the gate 
insulator layer 4, the gate electrode 5, the 
source electrode 6, and the drain 
electrode 7. 

[0007] Insulating separation of the gate 
electrode 5, the source electrode 6, and 
the drain electrode 7 is carried out with 
the 1st layer insulation film 8. The source 
electrode 6 and the drain electrode 7 are 
covered, and the 2nd layer insulation film 

11 is formed. The black matrix (BM) 12 is 
formed on the 2nd layer insulation film 
11, the black matrix 12 is covered and the 
3rd layer insulation film 13 is formed. 
The pixel electrode 14 is connected to the 
drain electrode 7 of TFT2 through the 
contact hole formed in the 2nd and 3rd 
layer insulation film 11 and 13, 

[0008] As shown in drawing 10 (B), the 
black matrix 12 is formed in one in the 
shape of a grid along with the gate bus 
and the source bus. Moreover, if it is a 
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penetrated type panel, it is formed so 
that the formation field of TFT2 may also 
be covered. Furthermore, in order to 
produce auxiliary capacity, without 
falling a numerical aperture, the 
composition which uses the black matrix 
3 2 for one electrode of auxiliary capacity 
is known, for example, auxihary capacity 
is formed in the lap portions of the black 
matrix 12 and the pixel electrode 14 by 
using the 3rd layer insulation film 13 as a 
dielectric. 

[0009] Moreover, the black matrix 12 can 
suppress changing a parasitic 
capacitance by change of the potential of 
a gate bus and a source bus by fixing 
black matrix 12 potential, although a 
gate bus and a source bus, and a parasitic 
capacitance are made. Therefore, it can 
suppress that change of this parasitic 
capacitance is fed back to the potential of 
a pixel electrode, and disclination can be 
prevented. 

[0010] Therefore, the material of the 
black matrix 12 consists of the metal 
membrane and chromium which a thin 
film also has shading nature to the light, 
and function as an electrode, titanium, 
etc. 
[0011] 

[Problem(s) to be Solved by the 
Invention] Remaining 40% is however, 
like [ since the black matrix 12 was 
formed by the metallic material in the 
conventional liquid crystal panel, for 
example, if a numerical aperture is 60% ] 



the mirror which becomes by the black 
matrix 12. If light 30 carries out 
incidence from the crevice 21 between the 
pixel electrodes 14 as shown in drawing 
10 (A), as an arrow 31 shows, light will be 
reflected by the black matrix 12. This 
reflected light 31 is a light which does not 
contribute to a display, and causes [ of a 
display property ] degradation. 
[0012] Moreover, conventionally, as a cure 
against acid resisting, although the black 
matrix is formed by the low electric 
conduction film of reflection factors, such 
as CrO and TiN, reflection by the black 
matrix cannot be lost completely. 
[0013] Moreover, flat nature is called for 
and, generally the 3rd layer insulation 
film 13 used as the ground of the pixel 
electrode 14 is formed by resin films, such 
as a polyimide. However, in the raw 
material liquid of a resin film, the 
particle of a minute amount will be 
contained for a container, handling, etc. 
[0014] Although particle is reducible by 
filtering resin raw material liquid with a 
filter, there is a limit in the fineness of a 
filter for the viscosity of a raw material. 
For example, if it is a polyimide, it is 
difficult to use a filter 0.5 micrometers or 
less, and it is difficult to remove particle 
0.5 micrometers or less from a polyimide 
film completely for this reason. 
[0015] If particle exists in the field 22 on 
the 3rd layer insulation film black matrix 
12 enclosed by the dotted line when it 
formed 13 times by the resin film, the 
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black matrix 12 and the pixel electrode 14 
will short-circuit, and the pixel will 
become a point defect. In this invention 
people's trial calculation, the probability 
of occurrence of the point defect by 
particle 0.5 micrometers or less becomes 
about 1 / 100,000 to 1/1 million. Therefore, 
the number of point defects also becomes 
large, so that densification of the pixel is 
carried out, for example, also by VGA 
specification (about 300,000-pixel 
number), when many, some point defects 
will occur. 

[0016] The purpose of this invention is to 
maintain the advantage of the advantage 
of the conventional BM, ON, and TFT, the 
improvement in a numerical aperture, 
improvement in the display property by 
shading of light, auxiliary capacity 
formation, and prevention of disclination, 
and offer the display which prevented 
reflection of the light in the black matrix 
front face formed in the same substrate 
as active elements, such as TFT. 
[0017] Furthermore, the purpose of this 
invention is to prevent the short circuit of 
a black matrix and a pixel electrode, and 
offer the display which can prevent 
generating of a point defect while 
preventing reflection of the light in a 
black matrix front face. 
[0018] 

[Means for Solving the Problem] In order 
to cancel the trouble mentioned above, 
the display concerning this invention Two 
or more pixel electrodes electrically 



separated for every pixel, and the active 
element connected tjo each pixel electrode, 
It is the display equipped with the pixel 
field where it was formed in the lower 
layer and the wrap shading film was 
formed on the same substrate in the 
crevice between the aforementioned pixel 
electrodes rather than the 
aforementioned pixel electrode, the 
aforementioned shading film It is the 
display which has an electrode layer and 
the int^rlayer formed on this electrode 
layer, and is characterized by the 
aforementioned intermediate-product 
film having at least one layer of 
optical -absorption layers which absorb 
the light. 

[0019] That is, this invention has 
prepared at least one layer of 
optical -absorption layers which shade the 
light in conventional BM, ON, and TFT 
structure on the electrode layer which 
reflects the lights, such as a metal, 
metallic compounds, and an alloy. By this 
composition, it prevents that the light 
which carried out incidence from the 
crevice between pixel electrodes reflects 
on a shading film front face, and a display 
property is raised. 
[0020] Other composition of the 
intermediate -product film concerning 
this invention prepares at least one layer 
of optical-absorption layers which have 
insulation with the optical-absorption 
nature which absorbs the light. In this 
composition, the short circuit the 
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electrode layer of a shading film and pixel 
inter-electrode which can prevent 
reflection of the hght in a shading film 
front face can be prevented. [ both ] 
[0021] Furthermore, other composition of 
the intermediate-product film concerning 
this invention prepares at least the 
optical-absorption layer which has the 
optical-absorption nature which absorbs 
the light, and every one layer each of 
insulating layers which have insulation. 
[0022] which can prevent the conductive 
layer of a shading film, and a pixel 
inter-electrode short circuit by this while 
being able to prevent reflection of the 
light in a shading film front face 
[The operation gestalt of invention] This 
operation gestalt is explained using 
drawing 1 . 

[0023] Drawing 1 is the typical cross 
section of the pixel field of this operation 
gestalt. On the substrate 100, the active 
element 200 connected to the pixel 
electrode 230 electrically separated for 
every pixel and the pixel electrode 230 is 
formed. With the layer insulation films 
220 and 221, the pixel electrode 230 and 
an active element 200 are between the 
upper and lower sides, and insulating 
separation is carried out. 
[0024] The shading film 300 is formed on 
the layer insulation object 200 between 
the pixel electrode 230 and an active 
element 200. The shading film 300 is 
arranged so that it may lap with the 
crevice between the pixel electrodes 230 



at least, and in the crevice between the 
pixel electrodes 230, the front face is 
exposed through the layer insulation film 
221. Moreover, the shading film 300 is 
arranged along with the signal lines 203 
and 211 connected to an active element 
200. 

[0025] The shading film 300 has the 
multilayer structure of the electrode 
layer 310 which becomes with conductive 
material, such as a metal, and the 
intermediate-product film 320 formed in 
the front face. 

[0026] By fixing the potential of the 
electrode layer 310, change of the 
potential of the signal lines 203 and 211 
connected to an active element 200 can 
suppress being fed back to the potential 
of a pixel electrode, and can prevent 
generating of disclination. Therefore, in 
this invention, metal membranes, such as 
Ti, Cr, aluminum, Mo, Ta, etc. which have 
shading nature in the electrode layer 310, 
and have conductivity, are suitable. 
[0027] Since the hght which carried out 
incidence from the crevice between the 
pixel electrodes 230 with the 
intermediate-product film 320 is 
absorbed even if it constitutes the 
electrode layer 310 from a metallic 
material, it can prevent that light reflects 
in the electrode layer 310. 
[0028] In order to make the light absorb 
by the intermediate -product film 320, the 
intermediate-product film 320 has at 
least one layer of insulating layers, such 
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as a layer which becomes in genuineness 
amorphous sihcon and amorphous silicon 
germanium genuineness or substantially 
at least, or a colored resin. 
[0029] 

[Example] The example of this invention 
is explained in detail using drawing 1 - 
drawing 8 , 

[0030] [Example l] this example explains 
the example which applied this invention 
to the penetrated type liquid crystal 
display. Drawing 1 is the cross section of 
the pixel field of this example, and 
drawing 2 is the front view of a pixel field. 
In addition, drawing 1 is equivalent to 
the cross section turned off by line A- A' of 
drawing 2 . 

[0031] On a transparent transparent 
substrate, TFT200 is formed as an active 
element to the light, and the pixel 
electrode 230 is connected to TFT200, 
With the layer insulation films 220 and 
221, it is between the upper and lower 
sides, insulating separation is carried out, 
and TFT200 and the pixel electrode 230 
are. The shading film 300 is formed on 
the layer insulation film 110. As shown in 
drawing 2 , the shading film 300 is on the 
lower layer insulator layer 220 of the 
pixel electrode 230, and it is arranged so 
that the crevice between the pixel 
electrodes 230 may be covered at least. It 
has prevented the back light light which 
it ])revents that the light which carries 
out incidence from the crevice between 
the pixel electrodes 230 is irradiated by 



TFT200, and is irradiated from the rear 
face of a substrate 100 with the shading 
film 300 leaking from other than an 
effective viewing area. 
[0032] The shading film 300 of this 
example becomes by the 
intermediate-product film 320 which has 
optical absorption nature to the electrode 
layer 310 and the light, and has 
insulation. At this example, the 
inU^rmediate product film 402 is formed 
with the resin material which it was 
colored. Hereafter, the production process 
of the liquid crystal panel of this example 
is explained using drawing 3 and drawing 
4 . Drawing 3 is the cross section of a 
pixel matrix, and drawing 4 is the plan of 
a pixel matrix. Drawing 3 is the cross 
section turned off by line A- A' of drawing 
4 . 

[0033] It has an insulating front face and 
the transparent substrate 100 is 
prepared to the light. A glass substrate, a 
quartz substrate, etc. can be used for a 
substrate 100. When using a glass 
substrate, it is good to form in the front 
face the ground insulator layer which 
becomes with the oxidization silicon for 
preventing diffusion of impurities, such 
as Na ion. Moreover, in this example, 
since TFT200 is constituted from 
polycrystal silicon, a substrate 100 
chooses what can bear the process 
temperature of crystallization of silicon. 
[0034] a substrate 100 top -- an 
amorphous silicon film is formed in 



7 



JP11-095687A 



thickness of 40-lOOnm in plasma CVD or 
reduced pressure CVD, and membranes 
are formed in thickness of 55nm in 
plasma CVD here after a 
dehydrogenation process and a line - an 
amorphous silicon film is scanned and 
polycrystal ized with excimer laser light 
As the polycrystal-ized method, the heat 
crystallization method, the RTA method 
which irradiates infrared radiation, the 
method of combining heat crystallization 
and laser annealing, etc. are employable. 
[0035] Patterning of the polycrystal-ized 
silicon film is carried out to the shape of 
an island, and the barrier layer 201 of 
TFT200 of the pixel section and the 
barrier layer of the circumference drive 
circuit which is not illustrated which 
drives TFT200 are formed. In addition, it 
is good for the barrier layer of TFT of the 
pixel TFT 200 used as an n channel type 
at least for threshold control, and a drive 
circuit to add n type impurities, such as 
boron. 

[0036] Next, an oxidization silicon film 
with a thickness of 120nm is formed for a 
barrier layer 201 by the plasma CVD 
method as a wrap gate insulator layer 
202. In addition, when high 
thermal-resistance substrates, such as a 
quartz substrate, are used for a substrate 
100, a gate insulator layer can be 
produced by the oxidizing [ thermally ] 
method. 

[0037] Next, the gate electrode 202 and 
the electric conduction film which 



constitutes the gate wiring 203 are 
formed on the gate insulator layer 202. In 
this example, a conductive polycrystal 
silicon film including Lynn is formed. The 
metals and the alloys of those other than 
a conductive silicon film, such as 
aluminum, Ta, Mo, and Cr, can be used. 
Patterning of the polycrystal silicon film 
including Lynn is carried out, and the 
gate electrode 203 and the gate wiring 
204 are formed. The gate electrode 203 is 
formed in one with the gate wiring 204, 
and is considered as the composition 
which extended from wiring 204. A gate 
electrode and wiring are formed also in a 
circumference drive circuit. 
[0038] Next, by the ion doping method, 
the gate electrode 203 is used as a mask 
and Lynn is doped to the barrier layer of 
a pixel TFT 200. The source field 205, the 
drain field 206, and the channel 
formation field 207 are formed in a 
barrier layer 201 at a self-adjustment 
target. In addition, the source field of n 
channel type TFT of a circumference 
drive circuit and a drain field, and a 
channel formation field are also 
simultaneously formed in a 
self-adjustment target. Next, the barrier 
layer of TFT200 and n channel type TFT 
of a circumference drive circuit is covered 
with a resist mask, boron is doped to the 
barrier layer of p-channel type TFT of a 
circumference drive circuit, and p type a 
source field and a drain field are formed. 
After a doping end, the barrier layer 
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damaged by doping is annealed at the 
same time it activates doped Lynn with 
laser radiation or heat treatment. 
[0039] Next, the 1st layer insulation film 
208 is formed. Here, a silicon nitride film 
with a thickness of 20nm is formed by the 
plasma CVD method, and a nitriding 
oxidization silicon film with a thickness 
of 800nm is formed continuously. And 
opening of the contact hole which arrives 
at the source / drain fields 205 and 206 is 
carried out to the layer insulation film 
208. 

[0040] Next, the cascade screen which 
becomes by the titanium film / aluminum 
film / titanium film is formed. Thickness 
of each titanium film is set to lOOnm, and 
thickness of an aluminum film is set to 
300nm. Patterning of this cascade screen 
is carried out, and the source electrode 
211, the source wiring 212, and the drain 
electrode 213 are formed, respectively. 
The source electrode 211 is formed in one 
with the source wiring 212, and is 
considered as the composition which 
ext<mded from wiring 212. Moreover, a 
source electrode and wiring, and a drain 
electrode and wiring are formed so that n 
channel type TFT and p-channel type 
TFT may serve as CMOS structure in a 
circumference drive circuit. 
[0041] According to the above process, 
CMOS-TF^T which constitutes Pixel TFT 
and a circumference drive circuit is 
completed. In a pixel matrix, the interior 
of a grid which the gate wiring 204 and 



the source wiring 212 make serves as an 
effective viewing area. In addition, 
although TFT200 was used as the Purana 
type here, considering as top gate 
structure is also possible. Moreover, it 
can also consider as bottom gate 
structures, such as a reverse stagger type. 
[0042] Next, the shading film 300 is 
formed in a pixel matrix. The production 
process of the shading film 300 is 
explained using drawing 5 . 
[0043] As first shown in drawing 5 (A), 
the layer insulation film 220 of a wrap 
2nd is formed for a pixel TFT 200. Here, 
an acrylic film with a thickness of 1 
micrometer is formed as a layer 
insulation film 220. 
[0044] Into the material of the layer 
insulation film 220, an organic resin film 
is desirable. Since an organic resin film 
can be formed by the spin coat method, it 
can offset lower irregularity and can be 
formed on a film with a flat front face. 
Specifically as an organic resin film, an 
acrylic, a polyimide, a polyamide, a 
polyimidoamide, epoxy, etc. can be used. 
Moreover, the oxidization silicon system 
application film of PSG and Si02 grade 
other than an organic resin can be used 
as an application film. Or also let a lower 
layer be the monolayer or multilayer 
which becomes by inorganic insulating 
materials, such as oxidization sihcon, a 
silicon nitride, and an oxidization silicon 
nitride film, using the resin film and 
oxidization silicon system application 
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film which were hstiul in order to carry 
out flattening of the surface layer of the 
layer insulation film 220. 
[0045] Next, the titanium (Ti) film 301 
which constitutes the electrode layer 310 
of the shading film 300 is formed in 
thickness of 200nm in a spatter. As a 
material of a metal membrane 301, alloys 
other than the titanium film 301, such as 
metal membranes, such as Ti, Ta, 
aluminum, Cr, and Mo, an Ti/aluminum 
equivalence layer membrane, and MoTa, 
can be used. 

[0046] Next, the thickness of 0.5 
micrometers is made to apply and harden 
the polyimide resin which distributed 
black pigment for the black resin film 302 
used as the intermediate -product film 
320 by the spin coat method by this 
example on the titanium film 301. The 
minimum of the thickness of the black 
resin film 302 can be determined by the 
thickness which can be uniformly applied 
by the spin coat method, and is about 
about 0.3 micrometers. Moreover, if it 
takes into consideration forming the 
layer insulation film for forming carrying 
out patterning of the resin film 302, and a 
pixel electrode in behind on the shading 
film 300, about 1.0 micrometers is 
suitable for the upper limit of thickness. 
[0047] In addition, other than a polyimide, 
the material of the black resin film 302 
can use an acrylic, a polyamide, a 
polyimidoamide, epoxy etx:. Moreover, 
what is necessary is just to make it 



distribute? others, carbon, graphite, etc. to 
color the resin film 302. [ pigment ] 
[0048] And the resist mask 303 for 
carrying out patterning of the black resin 
film 302 top ** is formed. (Drawing 5 (A)) 
[0049] Next, as shown in drawing 5 (B), 
patterning of the black resin film 302 and 
the titanium film 301 is carried out by 
etching using this resist mask 303. First, 
it **********s in 302Oblack resin film 2 
gas by the etching gas which mixed CF4 
gas 1 to 10%. Next, the titanium film 301 
•g jjjg etching gas or the 

etching reagent of the titanium film 301 
needs to choose what does not deteriorate 
the layer insulation film 220 which 
becomes by the resin of a ground. 
Therefore, in this example, the mixed gas 
of the chlorine syste^m of C12/BC13/SiC14 
is used. 

[0050] The titanium film 301 which 
remained by dry etching, and the black 
resin film 302 are equivalent to the 
electrode layer 310 and the 
intermedmte-product film 320 which 
constitute the shading film 300, 
respectively. The resist mask 303 is 
exfoliated after an etching end. The plan 
of the pixel section of this state is 
equivalent to drawing 6 . In drawing 6 , 
the cross section turned off by A- A' is 
equivalent to drawing 5 (B). 
[0051] Although the shading film 300 is 
illustrated in drawing 5 (B) as divided, as 
shown in drawing 6 , the shading film 300 
IS formed in one in the shape of a grid so 
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that the gate wiring 204, the source 
wiring 212, and the barrier layer 201 
except the contact section with the pixel 
electrode 250 may be covered. Moreover, 
since the potential of the electrode layer 
310 is fixed, in the electrode layer 310, 
the pixel matrix exterior illustrates the 
shading film 300, it is twisted, is taken 
out, and is electrically connected to the 
terminal. 

[0052] By fixing the potential of the 
electrode layer 310, it can suppress that 
change of the potential of the gate wiring 
204 and the source wiring 212 feeds back 
to the potential of a pixel electrode, and 
generating of disclination can be 
prevented. 

[0053] After completing the shading film 
300, as shown in drawing 1 , a polyimide 
film with a thickness of 1.5 micrometers 
is formed for the shading film 300 by the 
spin coat method as a layer insulation 
film 221 of a wrap 3rd. The organic resin 
film which can offset lower layer 
irregularity and a front face can form on 
a flat film is suitable for the material of 
the layer insulation film 221. An acrylic, 
a polyamide, a polyimidoamide, epoxy, etc 
can be used other than a polyimide. 
[0054] Opening of the contact hole which 
reaches the drain electrode 213 is carried 
out to the layer insulation film 221. Next, 
transparent **** which constitute the 
pixel electrode 230, such as ITO and tin 
oxide, are formed. In this example, an 
ITO film is formed in a spatter to 120nm, 



patterning is carried out in wet etching, 
and the pixel electrode 230 is formed. 
[0055] As shown in drawing 2 , each pixel 
electrode 230 is arranged in the grid 
which the gat>e wiring 204 and the source 
wiring 212 make. In this example, the 
circumference of the pixel electrode 230 
considers as the structure of lapping with 
the shading film 300. The auxiliary 
capacity of the shape of a ring which uses 
the electrode layer 310 and the pixel 
electrode 230 of the shading fihn 300 as a 
counterelectrode, and uses as a dielectric 
the intermediate -product film 320 which 
becomes by the resin, and the layer 
insulation film 221 according to this 
structure is formed. And since this 
auxiliary capacity is formed out of an 
effective viewing area, it does not reduce 
a numerical aperture. 
[0056] In this example, since the 
intermediate-product film 320 which is 
on the opening side (pixel electrode 230 
side) of the shading film 300 by the black 
resin was formed and the light which 
carried out incidence from the pixel 
electrode 230 side is absorbed by the 
intermediatx^-product film 320, as for the 
light reflex in the electrode layer 310, eye 
a possible hatchet and the display 
})roperty of prevention improve. 
[0057] Furthermore, the electrode layer 
310 and the pixel electrode 230 are 
separated by the two layer insulator 
layer of the intermediate-product film 
320 which becomes with resin material, 
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and the layer insulation film 221 between 
layers. Therefore, the redundancy of 
insulation-izing improves, the short 
circuit between the electrode layer 310 
and the pixel electrode 230 can be 
reduced, and it leads to the improvement 
in the yield rather than the resin film of 
one layer separates between layers. 
[0058] Moreover, in this example, 
although the penetrated type hquid 
crystal panel was explained, it is good 
also as a reflected type liquid crystal 
panel. By forming the shading film 300 
equipped with the intermediate -product 
film 320, it can prevent that light reflects 
except a pixel electrode (reflector), and a 
high definition display is attained in it 
also with a reflected type. 
[0059] [example 2] this example is a 
modification of the intermediate-product 
film of the shading film of an example 1, 
and an optical-absorption coefficient is 
large to the hght on an 
intermediate-product film - a 
genuineness amorphous silicon layer is 
prepared genuineness or substantially 
The production method of the shading 
film of this example is explained using 
drawing 7 . 

[0060] According to the process first 
explained in the example 1, a pixel TFT 
200 and the 2nd layer insulation film 220 
are formed on a substrate 100. Next, as 
shown in drawing 7 (A), the titanium film 
401 which constitutes the electrode layer 
4 10 of the shading film 400 is formed in a 



spatter in thickness of 200nm. 
[0061] Next, the amorphous silicon layer 
which has the PIN junction which 
constitutes the intermediate-product film 
420 is formed. First, 30-50nm of n type 
amorphous silicon films 402 including 
Lynn is formed in the thickness of 30nm 
here. Next, the genuineness amorphous 
silicon film 403 is formed to 1-micrometer 
thickness genuineness or substantially 
1-2 micrometers and here. In thickness of 
30-lOOnm, the p type amorphous silicon 
film 404 which finally contained boron is 
formed here at the thickness of 30nm. 
[0062] In addition, amorphous silicon 
adds p type impurities, such as boron, 
substantially about [ 5x1016 to lxl019cm 
- ] three, and a genuineness state means 
the state where the Fermi level was 
carried out in the center of band GYAPU. 
As for this, Fermi level has shifted in the 
direction in which Fermi level is not 
necessarily located in the center of band 
GYAPU at the time of membrane 
formation, and amorphous silicon 
becomes a some n type. Therefore, Fermi 
level can be carried out in the center of 
band GYAPU by making p type impurity 
add as mentioned above. In this case, 
although the impurity is added, suppose 
that it is substantially in a genuineness 
state the state of being in the center of 
band GYAPU about Fermi level. 
[0063] And the resist mask 405 for 
carrying out patterning is formed on the 
p- type -silicon film 404. The pattern of the 
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resist mask 405 is made the same as the 
mask 303 of an example 1 . 
[0064] Next, as shown in dra wing 7 (B), 
patterning of the films 401-404 is carried 
out. Patterning of the silicon films 
402-404 uses the dry etching method by 
the etching gas which mixed CF4 gas 1 to 
10% in 02 gas. In order to carry out 
patterning of the titanium film 401, the 
dry etching method using the 
chlorine-based mixed gas of 
C12/BC13/SiC14 is used like an example 1. 
10065] The silicon films 402 404 which 
the titanium film 401 which remained by 
etching is the electrode layer 410 which 
constitutes the shading film 400, and 
remained are n layer 421 which is the 
intermediate-product film 420, i layer 
422. and p layer 423. 
[0066] Although amorphous silicon 
constituted 423 [ with a layers / 421 or p 
layers / of n layers ] from this example, a 
microcrystal silicon film is sufficient. 
Moreover, 421 [ n layer ] can be formed by 
the silicon nitride containing n type 
impurities, such as Lynn, oxidization 
silicon, and the silicon carbide. Moreover, 
422 [ i layer ] can be formed in 
genuineness amorphous silicon 
germanium genuineness or substantially. 
[0067] The resist mask 405 is exfoliated 
after an etching end. The plan of the pixel 
section of this state is equivalent to 
drawing 6 . Subsequent processes 
presuppose that it is the same as that of 
an example 1, and as shown in drawing 1 



and drawing 2 , they complete a pixel 
matrix. However, since the 
intermediate-product film 420 of this 
example has the thickness of 1 
micrometers or more, it sets thickness of 
the 3rd layer insulation film 221 to 2.0 
micrometers. 

[0068] The shading film 400 corresponds 
to 300 of drawing 1 and drawing 2 . By 
the shading film 400 of this example, 
since [ of the intermediate -product film 
420 1 i layers are absorbed in 422, the 
light which carried out incidence from the 
crevice between the pixel electrodes 250 
can prevent that light is reflected in the 
electrode layer 410 which becomes by 
titanium. Moreover, since 222 is 
genuineness amorphous silicon 
genuineness or substantially and it is 
high resistance comparatively, even if 
particle exists in the 3rd layer insulation 
film 221 on the intermediate -product film 
420, it can prevent that the electrode 
layer 410 of the shading film 300 
connects [ i layer ] with the pixel 
electrode 230 too hastily. 
[0069] It is a book, even if 423 does not 
form n-layer 421 or p layers, since only 
422 has i layers of operations which 
absorb the light by the 
intt^rmediate product film 420 of this 
example. 

[0070] A [example 3] this example is also 
a modification of the 
inttirmediate product film 310 of an 
example 1, and it is related with the 
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composition which raises the insulation 
of an electrode layer more. 
[0071] In the example 1, the 
intermediate-product film 320 and the 
layer insulation film 222 exist on the 
electrode layer 310 which becomes by 
titanium as shown in drawing 1 . 
However, both the intermediate-product 
film 320 and the layer insulation film 222 
become with resin material, and although 
redundancy insulating by making it a 
multilayer can be increased, the problem 
of the particle stated in the conventional 
example is not eliminated completely. 
Therefore, in this example, insulator 
layers, such as an oxidization silicon film, 
a silicon nitride film, and an oxidization 
silicon nitride film, are formed in the 
front face of the electrode layer 310 by the 
dei)ositing methods, such as CVD and a 
spatter, there are more few particle and 
pinholes than a resin film, and the size is 
also wearing the front face of the 
electrode layer 310 by the smaller 
insulator layer. 

[0072] In this case, in drawing 5 (A), after 
forming the titanium film 301, 50nm of 
oxidization silicon films is formed in CVD 
lOnm - lOOnm and here, and the black 
resin film 302 is formed after an 
appropriate time. And patterning of a 
black resin film, an oxidization silicon 
film, and the titanium film is carried out 
using the resist mask 303, respectively, 
and the shading film 300 is completed. In 
this case, the intermediate-product film 



320 serves as two-layer structure which 
becomes by the oxidization silicon film 
and the black resin. In addition, in order 
to carry out patterning of the oxidization 
silicon film, the dry etching method using 
CHF3 gas is used. 
[0073] Moreover, this example is 
applicable also to an example 2. In this 
case, what is necessary is just to form an 
oxidization silicon film etc. in CVD or a 
spatter, before forming the silicon layers 
401-402 in draw-ing 7 (A). 
[0074] It is related with the composition 
which raises the insulation of an 
electrode layer more like [ a [example 4] 
this example ] an example 3. In this 
example, it aims at raising the insulation 
of an electrode layer by forming with the 
metal which can anodize an electrode 
layer and covering this electrode layer 
with an oxide film on anode, this example 
is explained using drawling 8 . 
[0075] First. TFT200 is formed on a 
substrate using the process explained in 
the example 1, and the 2nd layer 
insulation film is formed. Next, as shown 
in drawing 8 (A), the aluminum film 501 
which can anodize is formed in thickness 
of 300nm 200nm - 400nm in thickness, 
and here. 

[0076] Next aluminum film 501 front 
face is anodized and the alumina layer 
502 is formed. Anodizing used the 
tartaric-acid solution for electric-field 
liquid, used the aluminum film 501 as the 
anode plate, and impressed the voltage of 



14 



JP11-095687A 



20V. Under the present circumstances, 
cautions are required so that applied 
voltage may be adjusted and a pixel TFT 
200 may not be destroyed. Since the 
alumina layer 502 formed by this anode 
oxidation method has the dense crystal 
structure, it is good at about 20-50nm. [ of 
the thickness ] It forms in the thickness 
of 250nm in this example. 
[0077] Next, on the alumina layer 502, 
the black resin film 503 which becomes 
by the polyimide like an example 1 is 
formed in the thickness of 0.3 
micrometers by the spin coat method, and 
the resist mask 504 is formed. The 
pattern of the resist mask 504 was made 
the same as a mask 303. Patterning of 
the black resin film 503, the alumina 
layer 502, and the aluminum film 501 is 
carried out using this mask 504. As for 
the etchant of the alumina layer 502, 
patterning of the alumina layer 502 and 
the aluminum film 501 should just use an 
aluminum mixed acid using a chromium 
mixed acid using the wet etching method, 
as for the etchant of the aluminum film 
501. 

[0078] The shading film 500 is completed 
by this patterning. The electrode layer 
510 of the shading film 500 consists of 
aluminum films 501, and the 
intermediate-product film 520 consists of 
layered products of the optical-absorption 
layer 522 which becomes by the insulator 
layer 521 which becomes with an 
alumina, and the black resin. What is 



necessary is just to carry out the process 
after formation of the shading film 500 
like an example 1. Since the front face of 
the electrode layer 510 was covered with 
the oxide film on anode of the electrode 
layer 510, insulation is good and can 
prevent the short circuit of the electrode 
layer 510 and a pixel electrode. 
[0079] Although the aluminum film 
constituted the electrode layer 510 from 
this example, Ta in which other 
anodization is possible, the cascade 
screen of aluminum and Ta, and electric 
conduction films, such as an alloy film of 
Mo and Ta, can be used. 
[0080] as [ showed / the example 2 / 
although the black resin constituted the 
optical-absorption layer 521 from this 
example / moreover, ] - it can also form in 
genuineness amorphous silicon or 
amorphous silicon germanium 
genuineness or substantially 
[0081] [Example 5] this example explains 
the application product which used the 
liquid crystal panel. As electronic 
equipment adapting this invention, a 
video camera, a still camera, a projector, 
a head mount display, car navigation, a 
personal computer, a Personal Digital 
Assistant (a mobile computer, ceUular 
phone), etc. are mentioned. Drawing 9 is 
the outline external view of the electronic 
equipment of this example. 
[0082] Drawing 9 (A) is a mobile 
computer (mobile computer), and consists 
of a main part 2001, the camera section 
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2002, the television section 2003, an 
operation switch 2004, and a liquid 
crystal display 2005. 
[0083] Drawing 9 (B) is a head mount 
display, and consists of the band sections 
2103 for fixing a main part 2101, the 
liquid crystal display 2102 of a couple, 
and a main part to a head. The liquid 
crystal display of a couple is displayed in 
the picture for left eyes, and the picture 
for right eyes, respectively. A user does 
the visual sense of this picture through 
optical system. Then, a visual sense can 
be carried out as the big screen is 
displayed at hand. 

[0084] Drawing 9 (C) is a cellular phone 
and consists of a main part 2201, the 
voice output section 2202, the voice input 
section 2203, a liquid crystal display 2204, 
an operation switch 2205, and an 
antenna 2206. 

[0085] Drawing 9 (D) is a video camera 
and consists of a main part 2301, the 
reflected type liquid crystal display 
display 2302, the voice input section 2303, 
an operation switch 2304, a dc-battery 
2305, and the television section 2306. 
[0086] Since the occupancy area of a 
shading film is reducible rather than it 
prepares in the conventional opposite 
substrate side, in order to produce the 
film for shading the light which carries 
out incidence from the crevice between 
pixel electrodes in the display of this 
invention to the same substrate as an 
active element, as examples 1-4 showed. 



it is suitable for a battery drive type 
carried type device as showed the 
numerical aperture to eye ** which it can 
improve and can realize 
low power ization, drawing 9 (A) - 
drawing 9 (D). 

[0087] Drawing 9 (E) is a rear mold 
projector, and light which carried out 
outgoing radiation from the light source 
2402 arranged to the main part 2401 
interior is reflected and modulated in the 
pixel section of the reflected type liquid 
crystal display 2403. Through a 
polarization beam splitter 2504 and 
reflectors 2505 and 2506, this reflected 
light is projected on a screen 2507, and is 
displayed as a picture, 
[0088] Drawing 9 (F) is a front type 
projector, and in a main part 2501, it 
becomes irregular with the penetrated 
type liquid crystal display 2503, and it 
penetrates the light from the light source 
2502. The transmitted light is projected 
on a screen 2505 by optical system 2504, 
and a picture is displayed. 
[0089] Since the hquid crystal panel 
shown in examples 1-4 did not reduce the 
numerical aperture of the small and 
high-density liquid crystal panel shown 
in drawing 9 (E) and drawing 9 (F) since 
it was not necessary to prepare a black 
matrix in an opposite substrate and 
prevented the light reflex in a shading 
film, it can improve a display property. 
Even if applying this invention to a 
projected type reflection type panel 
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especially and a strong light are 
irradiated, it is lost that light reflects 
except a pixel electrode (reflector), and 
high definition image display becomes 
possible. 

[0090] Moreover, the liquid crystal panel 
of examples 1-4 is suitable for the above 
large-sized panels 20 molds. Although the 
real area which a shading film occupies 
will become large and the amount of 
mirror part will increase if a panel 
enlarges this, an optical-absorption film 
is prepared and accumulated in the front 
face of a shading film, and a shading film 
can prevent a mirror and a bird clapper. 
[0091] 

[Effect of the Invention] In the display of 
this invention, since the occupancy area 
of a shading film is reducible rather than 
it prepares in the conventional opposite 
substrate side, in order to produce the 
shading film for preventing light other 
than an effective viewing area 
contributing to a display to the same 
substrate as an active element, a 
numerical aperture can be improved. 
Therefore, an optical utilization factor 
improves and raise in the brightness of a 
display and low-power-ization can be 
realized simultaneously. It can be made 
to function as a shield film which can 
form auxiliary capacity, without spoiling 
a numerical aperture, and suppresses 
change of the potential of a pixel 
electrode by preparing an electrode layer 
in a shading film. 



[0092] Moreover, in this invention, since 
it can prevent that the light which 
carried out incidence from the crevice 
between pixel electrodes by preparing at 
least one layer of optical-absorption 
layers which shade the light on this 
electrode layer reflects on an electrode 
layer front face, a high definition display 
is possible. 

[0093] Furthermore, by giving insulation 
to this optical -absorption layer, or 
preparing the insulating layer other than 
an optical-absorption layer in it, the short 
circuit of the electrode layer of a shading 
film and a pixel electrode can be 
prevented, and the production yield can 
be improved. 
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[Brief Descript ion of the Drawings] 

[Drawing l] It is the pixel matrix and 

cross section of an example 1. 

[Drawing 2] It is the front view of the 

pixel matrix of an example 1. 

[Drawing 3] It is a cross section for 

explaining the production process of the 

pixel TFT of an example 1. 

[Drawing A] It is the front view for 

explaining the production process of the 

pixel TFT of an example 1. 

[Drawing 5] It is a cross section for 

explaining the production process of the 

shading film of an example 1. 

[Drawing 6] It is the front view for 

explaining the production process of the 
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shading film of an example 1. 

[Drawing 7] It is a cross section for 

explaining the production process of the 

shading film of an example 2. 

[Drawing 8j It is a cross section for 

explaining the production process of the 

shading film of an example 4. 

[Drawing 9l It is explanatory drawing of 

the application product of the electronic 

equipment of an example 5. 

[Drawing lOl It is the cross section of the 

pixel matrix of the conventional example. 

[Description of Notations] 

100 Substrate 

200 Pixel TFT 

201 Barrier Layer 

202 Gate Insulator Layer 

203 Gate Electrode 

204 Gsite Wiring 

211 Source Electrode 

212 Source Wiring 

213 Drain Electrode 

220 2nd Layer Insulation Film 

221 3rd Layer Insulation Film 
230 Pixel Electrode 

300 400 500 Shading Film 

310 410 510 Electrode Layer 

320 420 520 Intermediate-Product Film 
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